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1999/6/17 

^tq^^o^ 7)-s./7l]^5 ^^Hl^i eflo];^-] ^^o] «J-;^1^H "LV^^ 

2fl^ls:>Jl, Efl^l^ ^1-7] eflo]^^ Cfo]^^ ^^7]o\] APC ^1 

£ 2 



31-3 



1999/6/17 
[^^^^ ^^1 

Eflojx^ 40] ^^o^ ^^:^]o] «,V^ ^ olcH] -^^1 {Output control method 

of laser diode and apparatus thereof} 

1^ #2flSl e|]0l^-l Cf0liJ.£0j ;^]o] ;^^jo:| ^^.^^ ^o]^ ^^S.o] 

£ 2^ ^^'^ofl rt).^ Sflo]^^ cfoji^^o] ;^|o^ o| ^^^^ J^o]^ 1- 

£ S-gr DVD-RAM^l ^JjBi inj4 DjEV^J ^;^]^ :a.ol7l ^$1] 

£. 4(a) £ 4(b)^ £ 2^1 S^]^ :^^^]$^ ^^o. ^^^^^ ^^^^ ^ 

•H-^^^^^7l^/7ll^j7l7loil^i Eflo]^^ cf^^l^^ (Laser Diode)^ 

31-4 



1999/6/17 

°fl^l» ^>-g-^]-^ ^7l^^^l^A^^ MODD (Magnetic Optical Disc Driver), 
DVD-ROM(Digital Video Disc Read Only Memory) :e.5]-o] u.^ 
DVD-RAM(Digital Versatile Disc Random Access Memory) ^e]-©! u. s. 

^J^t!- 7l-^/7ll^J^ ^^^^7] Bllol^^ 4<^l^^(Laser Diode)2l sj-^^l- 2.^^^ 
A ^^A^ ellol^-l cfo]^^ %:^ ^HCAuto laser diod Power Control; APC) 

£ 1^ ^7\^ ^J-^1<H1 ^<Ha-] AFC ^^^^ ^ol7l :£Al^ 

l-^Sojcf. i io|] o;io^A-^, 120^ 180)0)1 7]^ c-HolEic)] %%.^\ 

140€: 7l^ ^'^5-¥-(120)<^l^i ^^5^ 7]^ ^^0)1 Ao\7^\ Cf^l ^:^( 1 60) 

^ ^1<>1^>^ cfoj^c ojcf. o^7lA-], 71-s. lE)-^ ^^-^^-^(120)011 

S^^^^ 7]^ cflojBl^ NRZKNon Return to Zero Inverted) ^^^jji, 
71-^ DVD-RAMS] €^(first pulse), ^r^i(last pulse), l" 

% l^Ccooling pulse), iie]ji MeH^l ^^(multi-train pulse)^! S^o] ^ 
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APC^S(200)^ 5£S i^ol-^J^CPhoto Diode;PD)(202), 7l-^o]^ s.s. 
7l(VariabIe Gain Amplifier ; VGA)(204), ^]^^(206), ^/^-^ ^}^^^ 
(up/down counter)(208), v];^]^/o],^^zL ^^7] (Digital/Analog Converter ; 
DAC) (210)1- if-t^cf. 

sflo]x-1o] 3.7]o\] ^^-§-^>^ ^^^SW. 7}^o]^ ^#7l(VariabIe Gain 

Amplifier ; VGA)(204)^ ^<^li-^(202)<^l^-1 "0:^3^ ^S.Mr di^^ o] 
^(gain)-^^ #-^^>Jl ^'U ^Sl^ tilS7l(206)^ 7>^ol^ ^^■7] 

(204)5^ #^5!)- 7l§ ^<a-(Vref)# Hjii^fji wIje ;g4ofl nj-B}. o^^^ s.o| o^^o] 

^/^-S- ^>^Bl(208)^ aliE7l(106)^ aim ;g4o]] rrJ-E). <^ cfo. ^^.o. 
^■i:^*5t!r4. '^/^"S: ^>^e1(208)^ «liil7l (206)oll a-^ #^s]^ :S-^'tl5:7l- 7} 
^'^]^ #^71(204)^ 71$ ^<a-(Vref)^cl- uf^ifl^ ^-^(o^j^ltfl ^ 

^^71- S-f ell^o] ;^ o.)oii^ n^^-a- «}tfl^ *^'il:£7l- 7}^ 

#^7lC204)^ #^ol 7l$ ^<a-(Vref)it:l- M-EfLfl^ ^^("^^l^rfl ^ 

^:£7l- *>ol 511^0] ^-o )o|l^ n^^* W. <a/4^ 7l-^Bl(208)Sl 711 

^^4^ D/A^^7l(210)*^^l-c^ eflol^-1 cfol^c ^^^(140)<H1 ^7]-^cf. ell 

Ol^-l Cfol^^ ^^^(140)^ D/A^^7l (210)011 A-1 ol7}S]^ Aljsiol ^y]6\] 421- 

eflol;^^ c1-o1^:b(160)^ ^^ ^I'Htl-cf. 

£ 1<^] iEAl^ APC5lS(200)^ iS. i:fol^^( 202)1- ^fl^^l 

31-6 



1999/6/17 



<14> s lo^l ^A]^ APC^^(200)^ <y/rf^ ^}^^]7} <^^^o_s. q 

5]^ o.^ CflolEil- 7]-S-/7fl^5el-7] c^^Cf^ ^;^l^ol o|cf. APC 

^1^^>^ zi o.^ t!:cf. 
<16> ^ «^>x^ ^1.7^0^ ^^^^^ ^]^^^ ^o^l o;)cf. 

<19> ^7l^<y :^7l A]:^^ ^^>g^>^ 31-^^; ^ 

<22> 
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<23> >^7l is rq.o]^^o^ 7l^^# B]M^}JL, ;ii7).o]l oji, ^o] 

e^ll- q-Hfifl^ c]^ AiJil- #^^1-^ H)ii77l; 

<24> >^7l alii77l alJE ^izfoii u^s]. <^ cf^ ^^^1-^ 'y/cf^ ^l-o. 

<26> ^1-71 c^/rf o. 7^0.^^^ ^^1^^^^ 4ol^- ^^715] A>olo11 7l];c)]5]H. ^y] 

^91 ¥7] ^^^] ^7]S]o] Aj.71 ^/^o. ^l-^E^o] Sfl^l^fjI. Efl^l^ 

^>7l elloi^^ 40]^^ ^^7]o]] ^]^^}^ APC ^lc>l7ll- i^^^ ^^o,S. *>4. 

<27> i 2^ ^ APC^Sal ^^^^ ^o]^ Ir^Solc]-. £ 2CH1 ^a]^ 

^^^]^] £ loll ^J-^lsf :^o^tl- Adl#oil cfl^Xi^ ^ 

^^tl- ^S^^l- ^7f^>J7 ZL^#ol A^t^^ ^|^§>7lS tVcf. 

<28> 2011 olc^Ai 300^ APC ^]<^7]o]ji^ 310^ ;^lo^ ^^^S7]o] 



<29> 



APC ;^1^7l(300)^ APCS^cHl n:)-5l-D/A^«-7l(210)oflAi 

S^^tFq-. ^ ^^^o|]xi ^jops]^ APC£ = #SAi^ SUB APCS.:^ 
(SUB- APC), ^-g- APC( Average APC) 3.^, SUB-^g^ APCa:B7> o^cf. SUB 
APCa--^ c]^^ ^Hl^i c-lloiEi7> 7]^s\^] ^^Hl^i APC^Hlc:^* 
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^. cf-i- ^^^}^] 4'^:^-^ -^^1*1-^ £:E.olt:f. c-llo]El7f 7]^S]7] ^^Vo] oi] 
S^i DVD-RAM ^^^3.^ ^-f ^^>(MIRROR) ^i^CGAP) ^:^o] ojiq.. 

APCS.^^D/A^^7l(210)oflAi ^l^£]^^7flo^ ^l^HW^^j Al^V 

SUB-3§^ APCa^^ t:!^^ ^j-ofl^i c-]]olE-l7l- 7l^5l;^l ^^V(d1e^ ^ 
^ 7j ^^»oiiAi ^H?^:*^ cf-S- ^^V^/M oil- ^1^]. 

^S-^olrf. 

^H^lJ: ^^^J7l(310)^ ^l-<^l^(i^l£Al)oii oj^fl ;^HslT^. u]^/7^ Ai^7]. o] 
nsl^ ^-y: AFC ^]<H7l(300)^ -^^ ^ -g-:^]- ^;^V# ^Hlo^^^cf. 

£ 3^ DVD-RAM T=^^3.^ ^]^] ^ -ilJlSl ^Tfll- ^ 

^l7l ^5)1 £^1^ ^olt:f. DVD-RAM tqrfia.<^lAl ^JiBl^ 7l^:3i o.^ ^jc-l xn] 
^ ^^(402), H^JL t^]o]B\ 7]^ ^^V^ ^Hltl-t:}. ^jn-l ^^H]^ ^^^J ;^1 
<H* -^It!- ^^7> 7l^5lo^, Dle^ ^^V(402)on^ ff:^oii t^s^ o].- ^^^.S. 

7l-S.£l;^l ^o.i3^^ c-llolE^ 7l^ ^^Hl^ ^iBlol^gfl^, dlolBl ^o] 7l^5lt^ 

£ 3<^1 I^A]^ afsf ^ol Disl X]^^ r]^3.^ ^:<lK402)# M-Bfvfl^ 
£ 4(a) S. 4(e)^ :£ 2o]l Sa]^ ^^lo^ -^^^ ^^1^ sj-^iEolcf. 



<36> 



:£ 4(a)^ 1^1 Sl/^^ ^^5^ 3}-^^ ^ol^ ^olji, 4(b)^ :£ l^ll ^^]% # 
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2fl^ APC o^^v eflo];^-] 2)-^^o^ j^o]^ ^^^^-^ ^^=^7^ aPC» ^H, 

E. 4(c) T^^l IE 4(e)^ IE 2^] S.^]^ ^J-^jofl oj^b 5ll<^l^i s}-^-]^ J^o]^ :5J 

z^z]- SUB APC S.^. APCa^, ZL^JL SUB-2g^ APCH-JEoflA-^ o:| 
^A<^M. 

IE 4(c)<Hl lEA]^ tiVfif ^o] SUB APCS.:bo11a^^ ^IsV^iS 
2fl^l€ ^l^li^:^ cf^ DjsV^J ^^V^'y- -£ 4(d)ofl E^]^ w]-^ :^o] 

APCS-^oflA-^^ ^l^^l:^ ^-^^ll- A>-g-f-o.^Ml APC vfl-^l^i i]]o]^^ 

^^-1^ ^^^1 ^^^M ^-g-^ «^^^ ^ s 4(e)<^l lEA]^ ti>sf :y-ol SUB-^^ 

APCS.^<^lAi^ "Isl/^J ^^Hl^i c]£]/7^ ^:?1:^<?]: -^^^It!-^. 

SUB APCa^ SUB-^^ APCS.:bo11a1 2^] E^]^ ^^]^ -ajel ^ 

7} 71^51^1 ^^(MIRROR ^}-%-^}^] ^^^.KGAP '=^^M^^ 

APC ^]<^^ ^^^}B.^ eflo]^-] 34^^71- <?!^^ o.^ 

APC-S.:^<^1A-1 :£ 20]] S.^]^ ^J-^]^ A>-g-^o.^.^ 
t:fl^ 7j-oitv ^AJ^ iojTii =14. ^, APCs:^^ ^1<H?;t* ^4- 

^>7)1 ^4. 

:£ 5^ E 2ofl iEA]^ APC^S^ ^4tb -^.o]^ ^^^ojcl-. s 5ofl 

E lofl 3EAl^ ;3-^]s>]. ^o^^ ^^^>^ ^±c>\] cfleflA^^ ^o^^ ^ 
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wli27l(206)^ ^1iwli27l(206a)4 ^I2tiliil7] (206b)S ^^lialiil 
7l(206a)^ 3.^o\]^-] ^\-%-^JL, ^I2alil7l(206b)^ d^T] ^ 7]^ s.^ 

n^Bl(208)^ 571]^ n^H-11:(208a ~ 208e)S ^^^^t^. ^ll^/ 
n^Bl(208a)^ 5]^ S.^<H1^-1 ^]-g-5]Ji, ;^l2^/cf-g: n^Bl(208b)^ ^7] 
S-^<H1A-1 ^j^-g-o.^ ^>-g-5li3^, m"^/"^^ ^l-^Bi(208c)^ S.^o]lAi zi^a 
-g-o.^. A>-g-5]D^, ^l4<a/^-S: ^>*Bl(208d)^ 4i7i ^ 7]^ a^oflA-] ^ = -g-o.^ 
^>-§-^^. ^IS'a/^-^ n^HK208e)^ ^7] ^ 71^ S.:boi1a-1 w.( groove )-§- A 

D/A^$7l(210)^ 371]^ D/A ^^71 (210a - 210c)S ^llD/A 
^«:7l(210a)^ ^B. 3.B.<^]^^ ^}-^^^, ^12D/A^^7l (2105)^ ±7] S.^6\]Aj 
A]-g-£]Di, oL^ji ;^13D/A^^7l(210c)^ 7]^ s.^o\]^<] A>-g-^c|.' 

^7]/7]^MB/ii^^d\] u^E^^]29}^B] Lfl^l ;^l5^1-^El#(208b - 208e) 
^ ^12D/A^^7l ^13D/A^:^7l(210b ~ 210c)s] <^:^-^ ^^>o^ 
(212a. 212b)7l- ;^fl^^cf. 

>Hll^E]l-aj^-^(212a)^ diTl 2.:^<H]A-l ;H127>^E^ i^^l mn-&^^(208h 
- 208c)32|- ^12D/A^^7l(210b)^ ^^}<^ ^>-§-€4. ^12^Bl#aiA^ 

(21 2b)^ 7] ^ S.B.6]]A^ ^]49}^B\ ^Ji\X\ ^l5n^Ei#(208d ~ 208e)^ ^1 
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3D/A^«-7l(210c)5^ <a^^ ^f-§-^4. 
<47> 1^31(214)^ 37fl5^ «l3l(214a ~ 214c)S. ^^^s)d^, D/A^«:7l (210a ~ 

210c)s] ol§ eflojx-l cfoj^j^ ^^7l(i40)ofl ^fl^^l-c]-. 

ul3q(214a)^ 5^= a^ofl^i ^11D/A^^7l(210a)^ #^1: ttl3l^^>a^ z]]o]xj 
cfoj^c ^-^7l(l40)<^1 ^fl^tbcl-. ^I2iil5sl(214b)^ ^E. 3.^0]]^^ ;^12D/A^$ 
7l(210b)^ Bl^l^^l-o^ 511<?1^-1 ^^^1^= ^^7](140)<^1 n.^JL, 

m^^(214c)^ ^B. 3.B.o\]^-j ^13D/A^^7l(210c)^ Bl5Jl^^>a^ z]]o] 

^] cfoj^H ^^7l(140)<^l 
<48> Hfl^l(216, 217), D/A^^7l(218. 219), 1^21(220, 221), n^H ^^^^ 

^i(222)^ wlJi77l (206)^1 7]^ ^<a-(Vrefl, Vref2)l- ^^l^tVt:]-. 
<49> Sfl^l(216)^ e1= £=o1lA-1 n>ol^(Dl£Al)ollA] 7]^^-dr 

2fl^lt!-cf. ^14D/A^«:7l(218a)^ 5fl^l(216)<^l Hfl^l^ cIlolE^l- D/A^^tpcf. 
4Hl3l(220a)^ D/A^^7](218a)<H] ^-g: e)^ ojjA^^ 7l§^ 

(Vrefl)-2.SAi ^lltiliS7l(206a)ofl ;«]]^t]:i=f. 

<50> ^p] ^ 7]^^ 2fl^l(217)^ ^P] £^ ^ 7l^ S-^oflAi T3>ol^(cl£Al)o1]Ai 

^1^5]^ 71^2^:1-^ sfl^ltbcf. ;^llEfl^l(217a)^ ±>\ 3.B. ^ ^:^-g- 7]^^-ir efl 
^1^>JI. ^I22fl^1(217b)^ 4i7l 3.^ ^ ^^W--§- 7]$^^ 2fl^l^]-Ji, ;^ll3sfl^l 
(217c)^ 7]^ S.^ ^ ^^-g- 7]^^^ efl^l^VJi, rLs:iJi ;Hl4Hll^l(217d)^ 7]^ 
a= ^ ZL^y-g- 71 Hfl ^1^1:4. 

<5i> ^13^E^#a)^i(222)^ iii7l/7]^/^^/zi^tioii tE)-Ef sfl^l(217a ~ 217d) 
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*>M-1- ^^n<^ D/A^«-7l(219)oll 

^15D/A^^7l(219)^ ^l3^E]#BijA-1(222)o]lAi ^0]^]^ D/A^ 

m^^(221)^ ^l5D/A^«:7l(219)oll :i:7l £^ ^ 7] 

^^.j^oflAio^ 7)^^(Vref2)^SAi ;Hl2Hlii77l(206b)<Hl <^7]X], <^/v]. 

^ ^l-^E-l. D/A^^7l, ti]M7] ^2] 7fl^^ A>-g-*fe 717H1 rc}-ef^^e^-:g - o|c^.. 

APC ^1^71(300)^ ^l-^l^(Dli£A])oi] APC£.^ofl nl-fi^- D/A^ 

«:7l(210)<^lA-1 ^1^51^ SJ:* ^1<>1^^ ^^^571(310)^ n].ol^(nl£Al) 

oil o^tfl ^]o^s]o^, nja]/^^ ^^7} 917}^^ -^<?]: APC ^^jo^ 7] (300)S] ^ 

-S-^ ^^(320)^ ^Hl-olH.s] 7]^ #^(clk)^ ^^^<^1 -tlJ: 

» ^^^5tFcf. DVD-RAM t^^i^Sf ^o] n]EV^J l^^^o] ;:g^o]l 

^1<H ^^-^571(310)^ s]^(320)«>flAi ^^^S^ APC 
<H7l(300)^ £^ ^ ^3}- 7flolt!-i:f. o] ;i^o1]£ APC-^^^ ^7]^o^ 

SlS(320)S^ ^^ti]^ 7>^i5f:£^ APC^2}-o^ -7]^ 

£ 5<H1 £Al^ ;^i-^]o| ^T^^cf. 
1) SUB APC S-^o]] 
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SUB APC-S-^oflA-l £ soil £Al^ ^j-A]^ ^7]s. APC ^]o]% ^^*H. 
^l^i/^J ^^HlA^ Efl^l^ ^]o]:^-^ 4-g- ^Is1/7J ^^V^H ^^l^Vcf. njEV^^ 

SUB APC-E:^^ °><^l#(i^l£Al)s] ^jo^oil ^^^^cf. 
(310)^ n]-ol^o.^«.E-] ^lo^oil rtj-H]. APC;^l<H7l(300)7l- SUB APCS.:^^ 

^^^tbcf. at!:. i^'lsV^^^^ ^J:7> ^7>£]^ ^-jl: apc 4o]7] 

(300)71- ^>5]-^|.iE.^ ^l<Ht!:4. 

APC ^l<H7l(300)^ T^lfiV^J >0:i:oi] o^^ <?l<^]oli.s1^ 7l^> 

^1<=^1<H1 ^^'^l-^-l 87fls] Afl^^ Efl^l ^ ^^slW. 

APC ^1<^71(300)<^1 fifl^l^ ^1^^^D/A^^7l(210) ^ 1^31(214) 
sllol;^] t:fo]ij.c ^^-^(140)<^1 ^7]-^cf. 

SUB APC a^'^l^i APC ;^1«H7](300)^ ^]^]/^^ ^7] a] 

^^7> <?I7>^ nfl^f^l itj-el-A^, 511 o];^^ -^:^( 1 60)5l cf^ 

T^leV^iS ^^7} ^7>^ afl;7>;^i <a;g^>7fl -B-;=^mcj.. 

2) APC -S.:^<^1 

APCS.^<HlAi :£ 5CH1 ;g-^l^ 7]^V ^oj-o^ ;^H?;t^: 

5)1 ol Til cl.oii^.c ^-^71(140)1- ;^Htl-4. 
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^^J-^(310)^ ^}^]^^ ^]o]d\] iij-s)- APC4<^7](300)7} APCS-^S. 

APC ^1<>171(300)^ <^/cf-S: ?>^E-1(208), ^B]#^Ui (2l2)ofl a-^ 
5]^ ^l^H?^^ ^^#^*>^, dt^j 7fl^5^ Afl^g^o^ ^^Vcf. ^sfl:?! ^^^^ 

D/A^^7l(210) ^ tH3i1(214)» Eflo];^-] rfoj^c ^-^-¥-(140)<='11 9l7}^ 

SUB APC £.^oilA-1 APC ^l<H7](300)fe 7l:L> ^<L>^ ^]^^^ 

^^^l-Tj] ^cf. SUB APC-S.= ^ ^H^* S.^ ^Bl^^>^ Jlozf^ 

3) SUB-^^ APC 2.= o11 

SUB-^^ APC2.:^<Hl^i £ 5<^] ^7]S. APC 

m}^, ^IsV^^ ^^Hl^i 4^ 1^1 ei/:'^ ^^>^7]-^l -^^1 

SUB-^-2- APCS.:^.^ ^>ol^(Dl£^l)^ ^l^H-tl^ 
^^-¥-(310)^ ^><^1#^ ^]<^o\] 4e1- APC^lcH7](300)7> SUB-^^ APC-£-^S ^ 
^*>£^ ^^j^Vrf. T^lsl/^jAij: ^ o. a.^ Ai^7^ <?l7]-5]^ APC 
^1<H7l(300)7> :^^^r]-3E^ ^l<^t!:C]-. 

APC ^l^H 71(300)^ ^S. ^SLo\] 9l<=^]<^]^^^ 7]^ 
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*^/^-^ n^B^(208). 'iE^#^i^i(212)oflAi ;Hl<^i;t2l 3§^^ zp. 

<72> APC ^l<H7l(30p)«^l Hfl^l€ ^l^?;t^D/A^«:7l(210) ^ til3i(214) 

<73> SUB APC 2.:^o]l^i APC ^1<>171(300)^ ^Is]/^^ ^7] 

§^ ^J17> o]7].^ nfl^].^] -^;^]sltq-. l4s]-A-^, ^]o]^] ^'^l^^CieO)^ 
i^'lSi/^J ^Jl7> ^7>^ nfl^7>^] <a;§^]-7fl -B-^j^Cf. 

<74> SE^, APC ^l<^7l(300)^ ^l£l/7j ^:£7> ^7>5l^ ^<y: 

<75> 4) Eljc _£^o1] olo^^i 

<76> b1:b S.= oilA-1^ s^j^-g- Efl^l(216), :^13D/A^«:7l(218), ^l4Wl 3] (220), 

^lltilii77l(206a), m^^/^^ n^Bl(208a), APC^l^H 7] (300), ^^fl lD/A^«-7l 
(210a), ^lltH3l(214a). ii]^]^^ t^o]^^. ^^71(140), eflo];^-] 4ol^^(i60), 
S£ 4ol^^(202), 7>^ol^ ^^71(204)^ ^^^5]^ ^^(loop)'Hl ^sfl APC 

<77> nj-oj^o^ ^7lS|- ^^<^]1 o]^ ^S*]-^ efl^o] 5^ = ^ Efl^l (216)<^1 ^> 

5^H-§- Hfl^l(216)«ll ^-I^J-^ ixj-^^ Efl^oil 2]^ ^o]yi\ x^o]SL^7} ^^S. 
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^14D/A^«:7l(218a)^ ^^](216)^] Hfl^l€ D/A^^*Vcf. 

^I4tt]^(220a)^ ^13D/A^«-7l(218a)<^l s^sfl 5:]:^ s.coiia-^o] 7] 

^^(Vrefl)-2.^^i ^llwlJil7l(206a)<^l ^Iialiil7l (206a)<^l>H 

^ll'y/i^]-^ n^E-1(208a)<^l ^l-^^^cf. ^ll^a/cf-g: n^E] 
(208a)Sl Tfl^^^ ^llD/A^^7l(210a)<:Hl ^«|] <i]-^S.ZL 

2l(214a)l- ^€rH ^^^^ ^1^^^ nfol^c ^-^7] ( 140)<=>il ^l^^rf. 

* ^^^S^M, ^1 #^ efl'i^ iJ£ 4<^1-^:^(202)^1 ^] 
mo^ 7>^ o]^ ^^7] (204)1- ^ll«liil7](206a)^ wlji o.^ 

z]]o]7^ cfoj^c (160)5] #^0] El:E.-g- £fl^l(216)<^l efl^l^ sf^^ efltJS.cf 
^lltilii77l(206a)^ ^^J^^7>S.-?- ^iJl. ^ll<a/4^ ^>^Bi(208a) 

^ 1^>^ ^f^^tV^-. ttl-ef/.i, ^o]7;\ cfoj^c ^■^7l(140)<^j '?l7}-£]^ ;^lo| 

^o]7;\ r^o]^B.a60)^ #^0] 5]=^ Hfl^l2l6()<^1 Hfl^l^ Bflt^tzf 2]-o.^ 
^Iiwliil7l(206a)^ ^^^J:7l- ^-o] eil^o] £]j7, ^^lll-^/cf^ 7]-^b1 (208a)^ 1 
'LV^ <y 421-^1 511^1^-1 ^^1^^ ^^7l(l40)«^l <?l7>5l^ 4<^^ko] ^ 

<=>l5ltF4^€- 5ll<^l^i cfol-2-:E.(l60)^ #^ £l]«io] s]:^-g- sfl^l(216)<=Hl ^ 
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5) 4i7l 3.B.o\] 91^/^^, 

2^- S-ofl^i^ ^7] ^ sfl^l(217), ^l3'aH]#a,u^(222). ;^15D/A^ 

^7l(218b), m^^(221), ^l2Hli]i7l(206b), ^]2S^ m^^/^^ ^I-^e] (208a, 
208b), ^ll'gEl#aiA-l(2i2a), APC:^]o]7]mO), ^l2D/A^^7K210b), 
^I2tt]3i1(214b), eflojx-l cfoj^c ^^71(140), z]]<^]^^ ^o]^B.a60), M cfo] 
i2-^(202), 7f^o]^ ^#71(204)^ ^^^^^ ^^oll 9]^ APC ^^o] oj^o^ 

(217)ofl ^-l^j-^Cf. Sfl^l(216)<^l ^-1^=1 2}-^^ Eflo];^-] t\.o]^B.7ms. 

i4e1- '^^^<=>l €^-§-5^ ^llHfl^l(217a)s]- zL^ti.-g-o:j 

2fl^l(217b)» ^aj^Vxzf. 

^]3'aE]#^U-l(222)^ M^a] ^^ofl rrfel- sfl^j (217a) ;Hl2Hfl^l 
(217b)» ^^tVcf. ^^/H^^ ^'t^ E B«5a 5]S-^<^1 

"^^S^^S. oil- o]-g-^4, 

^15D/A€«7l(219)^ ^l3^El#aU-1(222)<>]l^i t\]c]B]M: D/A^ 

^I5tt] 3^1(221)^ ^15D/A^^7l(219)<^l ^7] S.^oi1a-1oi 

7l§?i:(Vref2)-^^^i ^I2aliii7l (206b)«^l ^l^W. ^I2«liil7l(206b)<^l^-1 
Ai^^ <^/cf^ n^El(208)«fl 2]^ ;^l^^cf. 
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^Ei(208b)sf ii^ti.-g-o^ m'^/^^ ^V^B-l(208c)^ ^ 7fl7|- A>-g.^i::f. 
^ll'iE^ ^e3,u^(2i2a)^ ^^cHl irfsf ;«fl2'a/4* ^f^E-l(208b) ;Hl3 

•a/^^- n^E-1(208c)» W. 
<89> <^/cf^ n^El(208b 208c)^ ^]^^^ ^12D/A^^7l (210b)<^1 

o>^^zL ifi^5]j7, m^nm^bm ^^■'^ ^^^^ ^]<=>]^^ eii^^i^i ^ 

ol^:^ ^^7l(l40)<^] 
<90> o]^^ 4^1-2.:^(160)^ ^^7l (140)011 #^ 

* ^^^J^>^, %^ eflt^ 5L£ q-<^l^=(202)oil ^#€^^1-. ^a*^ #^ efl 
7>^ o|s. ^^7](204)# *^>o^ ^I2«li27l(206b)^ v]M 

<9i> 6) 71^ S.^d\] SX'^^^t 

<92> 71^ 2.:=oiia:]^ ±7] ^ 7l^-g- sfl^](217), ^l3^Bll-aj A-^ (222), ^15D/A^ 

^7l(218b), ^151^21(221), ;^l2«liil7l(206b), ^15^/i^-g: ^>-S:E^ (208d, 

208e), ^]2'^^^^^^(212h). APC^1cH71(300), ^l3D/A^:e-7l(210c), 
>^l3tH3J](214c), 511<^1;^-1 ^<^]SlB. ^-§-71(140), 4^1^:^(160), M x:l-ol 

^^(202), 7>^ols. ^^71(204)^ ^^^£1^ ^^-^1 APC -^^^1 ^ 
4. 

<93> nl.ol3.ol j^^l-dl o^tll ^a^}^ Z]Mo] ^7] ^ 7l^.§- Hfl^l 

(217)011 ^i^€4. Hfl^l(216)oll ^^^^^ 3}-^^ ell^oii oi^ii eflol^^-l cl-ol^c.7> 
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^M.)o]] ^#^0] ^5f;^o]: t}B.S. ^l32fl^l (217c)^ Zl^M.^oj 

^l4Bfl^l(217d)» ^wj^Vcf. 

^l3^H^#ajA-](222)^ E.^^ ^^oll ^l3Hfl^l(217c) ^l42fl^] 
(217ci)l- ^^t!:cf. 

^15D/A^^7l(219)^ ^13^El#5flA-l(222)ollA-:i ^j^s]^ tflojEl^D/A^ 
^l5tH^(221)^ ^l5D/A^$7l(219)<Hl ^^=1 7]^ S.^o11a-]2] 
7l§?^:(Vref2)-^^^-1 ^I2w]ill7l (206b)<Hl ^l^^cf. ;5il2«lill7] (206b)<Hl^i 
S)^ ^S.^ <^/r].^ (208)^^1 ^*fl 

^EK208d)^ ^^«-g-a] ^I5«y/cf^ n^Bl(208e)s^ 7fl7> Af^^cf. ;H12^e] 
#^iA-1(212b)^ #^oil v^E} ^]4^/r^^ n^Ei(208d) ^IS'^/t:]-^ 7f 

^El(208e)l- 

"^/^ig- ^>^Bl(208d 208e)^ ^1^?;^^ ^13D/A^€:7l(210c)o11 

^-^^ ^l3iHsl(214c)» ^^^^ ^]^^k^ A 

o]^^ ^-^71(140)011 ^l^^cf. 

eflol;^-! 401^:^(160)^ 5llo];^-l x:fol^= ^-^71 ( 140)<H1 #^ 
^^S^H, ol eil^fo. t:l-ol^=(202)oll ^Isfl ^#^4. #^ 5ll 

If -^71(204)1- -i-^H ^I2wliil7l(206b)s] tiliE o.^ 
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^ ^^oi] 4=. ^^joii ojo^A-^ SUB APC 5- = , ^5- APCa^, nelji SUB- 

APCa.:BoflA-l -^2]-*>^ ^^^Slo^^jn]: loll iA]^ #5flo] eiio];?] u]. 

o]^^^ #^ ^lo] ^^loi]A-l ^^t}^ AFC £:E.ollAi ^2]-^ ^ oi^^ 

^^^^ «>5]- ^o] ^ ^vt^o)] tcj-s. APC 2)^^ Eflol;^] cfol^^o^ 

511 o] -a-St]: cflolE] <^<^ o\]A^ ^^^}^] ^ZL ^JL^> c-flolB^ 

^ofl^i ^^^>^s cfl^lBio^ 7l^/;^l]A^^ ^ 9X^ jL^f^ 
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11 

^7] ^ :^7l A]^ HV^J ^|.^ . 

^ efloix-l cfoiij.co^ ^^ ^^o] 

^J^>^ 4^^^ i^*>^ ^1-^ e)lo]>] Cfoj^c o] ^^ ^^o] 

-g-71 A]^^ '?I<^loll- 7}^]^, 
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^1^1-^ ^^1-^^ 3r>^ Cfol^c o:) ;^lol oj-i^. 

91 ^^^S. t}^ ^]o]^^ cfo]^:^o] ;?i]ol yj-i^, 

^7] ^^3.^ DVD-RAM ^3.0] zi, 

-^71 ^SL^ ^^7] DVD-RAM ^^B.^ ^^^1-^ ^ €-2.*}- ^S-i- 
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^^1^^ ello]^-] Trfol^:^^ #^ 
[^^•^J- 10] 

S ^fe ell^^l^i 4^^1-2-:^^ 
11] 

^^s] ^jo^ 
[^^^J- 12] 
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^>7l 51] o];^-] i^o]^^ ^^7lofl ;^]^^].^ APC ^1^711- ^^t}^ Z]]o]^^ Cfo]^^ 
#^ ^l^l 

[^^IJ- 13] 

^7] APC ;^lol7l^ ^7] <^^]o]M. ^:^>o] Al^oflA] AI.7) c^/cf^ 

[^^^J- 14] 

^113*J-<^1 Sl^H^i, ^7] APC ^1^7]^ -^-7] ^olloll- ^:L>-^^Vofl ^^7] <a/cf 
^ #^ eflt^s] ^^^^ sfl^l^m ^ 



15] 
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16] 

* 0.5. ^1-^ ^]o]7:\ r^o]^^o] ^^ ^]o] ^a-^i. 
[^^^J- 17] 

;^112«J-<>11 sZ<H^i, 

cfoj^c #^ ^J-^]. 

[^^^J- 18] 

mi-^M Sl^H-^i, ^^t^l^ 7}^7}^^ ^^1-^^ efloj^i 4<^1 
#^ ;^1<:H ^^1. 
[^^11- 19] 

^112«j-'Hl ^1-71 APC ^1^7]^ 

-^^7] -^7] A]:^oii ^7]^}<^ z]]o]7^ t:foi^jE^ #^ 511 -a- ^i^j^m 

eflol^-l c^-oj^jBSl #^ ;H1<>| 
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[^^^J- 20] 

^1- ^^1^^ 511^1^1 Cfoj^c ^jo^ 

[%^^i^211 

#^ ^J-^]. 
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